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BICEP, QUAD… what next?
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Systematics/foregrounds control

Sidelobe control
Polarization modulation
Map coverage/redundancy
Pre-flight characterizations
Cooled optics

Wide frequency coverage
Synchrotron emission monitor
Dust emission monitor
High S/N foreground measurements in all 
bands
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SPIDER specifications

Resolution 1 degree at 90GHz

# of detectors 1856

Cryogenics LHe Dewar+He3 fridge

Sky coverage 50%, constant EL scans

Balloon flight 20+ days, launched from 
Australia

Bands 40,92,145,220 GHz
(6 separate telescopes/windows)

Schedule
Fall 2009: test flight

December 2009: LDB flight
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Antenna-Coupled TES polarimeter

TES

filter
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Device Pictures
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SPIDER Sensitivity CalculationSPIDER Sensitivity Calculation
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SPIDER Focal Plane

Bands are chosen to minimize/subtract the foreground 
contaminations from Galactic synchrotron and dust emissions.
Large number of detectors are necessary to achieve the required 
sensitivity
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SPIDER Sensitivity (I)
40 GHz 92 GHz

145 GHz 220 GHz

Tc=420 mK, Tb=250 mK
Varying G, P=4Q
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SPIDER Sensitivity (II)

Frequency
(G Hz)

NEPg
(Possion and Bose)

(10-18 W/√Hz)

NEPbolo
(10-18 W/√Hz)

NET
(mK.√s)

te
(ms)

G420mK
(pW/K)

40 4.8 4.3 11 96 3.3 13

92 10.6 5.6 18 71 1.5 31

145 13.3 5.1 20 90 1.5 34

220 17.0 4.9 23 152 1.4 39

Calculated for Tinstrument=5 K, h=30%, a=100
MUX noise negligible if RTES≦0.1 W
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SPIDER Sensitivity (III)
40 GHz 92 GHz

145 GHz 220 GHz

Calculated for Tinstrument=2 K, h=40%, a=100



LTD-11, Tokyo, Japan

SPIDER time constants
40 GHz 92 GHz

145 GHz 220 GHz

Calculated for Tinstrument=2 K, h=40%, a=100
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